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Abstract – An online survey was conducted to investigate the views and experiences of Australian 
traffic and transport professionals about practical problems and issues in terms of trip generation 
and trip chaining for use in Transport Impact Assessment (TIA). Findings from this survey revealed 
that there is a shortage of appropriate data related to trip generation estimation for use in TIAs in 
Australia. Establishing a National Trip Generation Database (NTGD) with a centralised responsible 
organisation for collecting and publishing trip generation data based on federal and state 
governments’ contribution was found the most accepted solution for resolving this shortage as well 
as providing national standards and guidelines associated with trip generation definitions, data 
collection methodology, and TIA preparation process based on updated research. Finally, the study 
recognised the importance of the trip chaining effects on trip generation estimation and identified 
most prevalent land uses subject to trip chaining in terms of TIA. 
 
 
Introduction: 
Any new development in an area has the potential to affect the surrounding transportation 
infrastructure. Most studies for new or expanding developments are concerned with assessing 
impacts of additional traffic and providing proper accommodations for total site traffic (Institute of 
Transportation Engineers 2005). To assess the effect of a development, transport planners and 
engineers perform a Transport Impact Assessment (TIA). A TIA is a report which is produced based 
on transport assessment guidelines (Abley, Durdin et al. 2010). It is defined as the process that 
assesses the impact of proposed new developments or expansions of existing developments on 
traffic networks surrounding a site (Faghri, Aneja et al. 1999).  
 
One of the most critical elements of TIA studies is estimating the amount of traffic to be generated 
by a proposed development, since a small difference in a forecasted trip generation may significantly 
change the resulting transport decision and financial commitments. This is usually made by using 
either trip generation rates or trip generation equations (Institute of Transportation Engineers 
2005). In this respect, due to the fact that only the primary trips constitute the additional traffic on 
the network, it is necessary to isolate the pass-by trips from the total trips in order to obtain the 
actual number of primary trips generated by the new development (Faghri, Aneja et al. 1999). For 
this reason, the ITE’s Trip Generation Handbook (Hooper and Institute of Transportation Engineers 
2004) emphasise that the pass-by trip phenomenon, if estimated to be significant, should be 
recognised when examining the traffic impact of a development on the adjacent street system.  
 
With this background in mind, The Queensland University of Technology (QUT), Australia, is 
conducting a research project to improve trip generation estimation for use in TIAs. As part of the 
research, it was planned to investigate practical issues in terms of trip generation and trip chaining 
usage in TIA for new land developments in the Australian context. In this respect, an online survey 
was conducted to investigate the views and experiences of Australian traffic and transport 
professionals about the issues associated with trip generation and trip chaining for use in a typical 
TIA. 
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The objective of this paper is to demonstrate findings from this investigation. The remainder of this 
paper is organized as follows: the next section presents the literature review associated with trip 
generation and trip chaining for use in TIA. Survey methodology is presented in the subsequent 
section followed by the survey results. Ultimately, the final section draws out conclusions. 
 
Literature Review: 
The most important source related to trip generation in Australia is the New South Wales Roads and 
Traffic Authority (RTA) Guide to Traffic Generation Developments (The New South Wales Roads and 
Traffic Authority 2002) as most of state road authorities such as Queensland (The Queensland 
Department of Transport and Main Roads 2006) and Western Australia (The Western Australia 
Department for Planning and Infrastructure 2006)as well as The Australian and New Zealand Road 
Transport and Traffic Authorities Association (AUSTROADS 2009)have published guidelines for traffic 
impact assessment preparation which are in some manner based on this database. 
 
The RTA database contains vehicle trip rates information for 34 land uses divided into nine land use 
category including residential, casual accommodation, office and commercial, retail, refreshments, 
recreational and tourist facilities, road transport facilities, industry and health and community 
services. The document only provides an average trip rate based on daily vehicle trips and peak hour 
vehicle trips. The database was created in 1984 and was last updated in 2002. The most commonly 
used parameters for the RTA database are gross floor area (GFA) and dwelling units.  
 
Apart from the RTA Guide to Traffic Generation Developments, other trip generation databases are 
also published by other countries’ road and traffic authorities. The most well-known source 
associated with trip generation equations and rates worldwide is the Trip Generation Manual 
(Institute of Transportation Engineers 2008) which is published and updated regularly by the US 
Institute of Transportation Engineers (ITE). The ITE Trip Generation Manual (Institute of 
Transportation Engineers 2008), 8th edition, consists of two data volumes with land-use 
descriptions, trip generation rates, equations and data plots. Data is included from more than 4800 
sites and 162 land uses. For the purposes of estimating trip generation, an independent variable is 
defined as a physical, measurable and predictable unit describing the study site or trip generator 
(e.g. GFA, employees, seats, dwelling units). The most commonly used parameters in the ITE 
database are gross floor area (GFA), gross leasable area (GLA), number of seats, number of 
employees and dwelling units. 
 
The New Zealand Trips Database Bureau (TDB) also provides a trip generation database containing 
approximately 693 New Zealand sites and 192 Australian sites from the RTA. The information is 
retained at individual site by site levels. Trip rates can be calculated using a variety of parameters or 
data fields. The most common is the rate per 100m² of gross floor area (GFA). This parameter is 
normally surveyed and trips rates for all surveyed sites are calculated on this basis initially. The 
following six parameter fields are included in the database as being common to a large proportion of 
land-use groups and wherever possible all six should be observed and recorded: gross floor area 
(GFA), site area (SA), employees (emp), residential units (h/h), people or occupants (pp) and car 
parks (p) (Douglass and Abley 2011). 
 
In the UK, Trip Rate Information Computer System (TRICS) is used as trip generation database. TRICS 
is a database that contains traffic count information for over 3199 individual sites and 110 land-use 
sub-categories. Most land-use categories will have one to four variables, or parameters, by which 
trip rates can be calculated. GFA, employee numbers, parking spaces and site area are extensively 
applied to a wide range of land uses when calculating trip or parking rates. The most common 
parameter fields in the TRICS database are GFA, parking spaces and site area (Douglass and Abley 
2011). 
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A review of the literature also revealed that there is an interaction between trip generation and trip 
chaining. However, very few studies have been performed in this area so far such as (Milne, Rendall 
et al. 2011). In general, mixed uses reduce travel by eliminating or shortening vehicle trips by 
capturing travellers at new, more convenient destinations (Cervero and Duncan 2006). Retail-
oriented developments such as shopping centres, discount stores, restaurants, banks, service 
stations, and convenience markets attract a portion of their trips from traffic passing the site on the 
way from an origin to an ultimate destination (Hooper and Institute of Transportation Engineers 
2004).  
 
In terms of trip chaining effects, none of the TRICS, TDB and RTA databases contain information 
associated with ‘primary’, ‘pass-by’ and ‘diverted’ trips. The only source related to this matter is the 
ITE Trip Generation Handbook (Hooper and Institute of Transportation Engineers 2004) which has 
identified 22 land use types affected by trip-chaining. This small amount of land uses means that the 
affected land use types from trip-chaining are still unknown as most studies associated with the trip 
chaining phenomenon have been focused on individual’s activities (Hildebrand 2003) (Tae Youn 
2003) (Arentze and Timmermans 2005) (Lee, Hickman et al. 2007)   (Krygsman, Arentze et al. 2007) 
instead of land use types. 
 
A summary of the above databases’ features is shown in Table 1. The table clearly shows that there 
is not an accepted method for trip generation database preparation particularly in terms of database 
style and parameters. Lack of appropriate knowledge and adequate data related to affected land use 
types from trip-chaining is also obvious from the literature. Consequently, such deficiencies 
associated with trip generation and trip chaining data may provide serious issues in the preparation 
of TIAs. 
 
Survey Methodology: 
To deal with the points presented in the literature review, a discussion with relevant public and 
private sector stakeholders, which are involved in TIA, is critical. Hence, an online survey was 
conducted to investigate the views and experiences of Australian traffic and transport professionals 
about practical problems and issues in terms of trip generation and trip chaining for use in TIA for 
new land developments. As a consequence, at the end of the survey, the reasons for the issues 
associated with the use of trip generation and trip chaining in TIAs could be fully acknowledged. 
 
Participants of this survey were traffic and transport professionals who are working or have worked 
in the field of transport around Australia. They were asked to fill out an online questionnaire. 
Participants were invited through an invitation email which was sent directly to the head of the 
stakeholder organisations who are working in the transport area. The target organisations include 
universities/academic institutes, professional bodies (e.g. Engineers Australia, Australian Institute of 
Traffic Planning and Management Inc.), city/regional councils, and state government road and traffic 
authorities as well as well known engineering consultants and private companies such as Austraffic 
and/or industry organisations such as NRMA, RACQ, and the like. In the invitation email, it was 
requested to forward the email to any professionals in the field of transport within the organization 
who might be working on related projects. 
 
The survey embraced an online questionnaire design based on the SurveyMonkey.com.au website 
platform. The questionnaire contained 21 questions divided into four parts including Participant 
Information, Trip Generation Database, Trip Generation Rates/Models, and Trip Chaining Effects (see 
Appendix A for actual questions). The questions included short answers, ticking, rating, and ranking 
questions. Avoiding unskilled responses, participants were able to skip any of the questions at any 
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time as none of the questions were mandatory. All comments and responses were anonymous and 
were treated confidentially.  
  
The “Participant Information” part of the survey intended to provide demographical information of 
the respondents. It contained 6 simple questions as shown in Table 2. It is noteworthy that type of 
degree divided to Associate Diploma, Advance Diploma, Bachelor Degree, Master and PHD while 
type of employer categorised as Private Company/Partnership, Public Sector, Academic/Research 
Institute and Self-employed. 
 
The second part of the questionnaire was designed to investigate the issues related to trip 
generation in Australia and their underlying reasons. This part contains nine questions which were 
generally related to the availability of trip generation data in Australia as well as the necessity of 
establishing a National Trip Generation Database (NTGD). The questions include: 
 
1. In your opinion, is there any shortage or lack of data related to trip generation 
estimation for use in evaluation of new development proposals in terms of TIAs in 
Australia? 
2. If the answer to the above question is yes, what is the main reason behind which 
such deficiency has eventuated? 
3. In your opinion, would a cooperative NTGD be appropriate for preparing TIAs in 
Australia? 
4. If the answer to the foregoing question is yes, in which way could it assist in 
producing more accurate and more reliable results? 
• By reducing personal judgement 
• By providing transferable data through Australia 
• By standardising criteria for preparing TIA 
• By saving time and budget in terms of TIA Preparation 
• Other  
5. Is it essential for Australia to have an organisation which is responsible for 
collecting and publishing trip generation date for different land uses? 
6. What do you see as possible limitations in the creation of a NTGD? 
7. How could these limitations be mitigated? 
8. To what extent would you as a representative of your employer be willing to 
participate in an Australian NTGD? 
9. To what extent would you as a representative of your employer be able to 
participate in an Australian NTGD? 
 
In collecting the respondents’ point of view, the first three questions as well as questions 6 and 7 
were planned to be in short answer format while the fourth question was multiple choice. Notably, 
the short answer format allows the participants to represent their attitude about the topic more 
precisely. Further, a rating scale question was employed for questions 5, 8 and 9. The scale includes 
10 units, where the numbers 10 and 1 represent the most and the least value respectively. The 
answers to these questions can be used to determine what steps could be taken to remedy any lack 
of data and in what way data lacking. 
 
The third part of the questionnaire included three questions associated with the use of trip 
generation rates and equations in the Australian context. In terms of main sources which are used 
for estimating trip generation for use in TIA, a multiple choice question with the options of The Road 
and Traffic Authority of New South Wales (RTA 2002), The USA Institute of Transport Engineers (ITE 
2008), The New Zealand Trip Generation Database (TDB), The UK Trip Generation Database (TRICS), 
State Road Authority Databases, City/Regional Council Databases, Databases and/or Reports from 
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Traffic And Transport Consultants and Databases and/or Reports from Traffic And Transport 
Surveyors were used. Employing a 10 unit rating scale for the next two questions, the participants 
were also asked about possible bias in TIA results by adopting Trip Generation Rates (TGRs) from 
other Australian cities (the second question) and other countries (the third question).  
 
Finally, the last part of the survey attempts to achieve a better perception about trip chaining effects 
on trip generation estimation as well as the identification of the most prevalent land uses subject to 
trip chaining in terms of TIA in Australia. It contains two ranking and one 10 unit scale rating 
questions. For the first question, the participants were invited to rank 11 different land use 
categories (as shown in Table 7) which are subject to assessment by TIA. The land use category for 
this question was the land use classification used by the RTA Guide to Traffic Generation 
Developments (The New South Wales Roads and Traffic Authority 2002). The trip chaining effects on 
trip generation estimation for use in TIA were also rated by participants in the second question. 
Similar to the previous questions, a 10 unit rating scale format was employed. The last question was 
designed to identify the most prevalent land uses subject to trip chaining in terms of TIA. In this 
regard, 24 different land use types were ranked by participants. The nominated land uses have 
shown in Table 9. 
 
Survey Results: 
The survey was commenced from the first of June 2011 and the responses were collected until the 
end of August 2011. Altogether, 154 participants completed the survey. However, 116 responses 
were considered for data analysis as 38 of respondents did only answer to the personal information 
section. This might have occurred for those not be familiar with trip generation and trip chaining 
and/or TIA studies. For this reason, the empty questionnaires were removed from the responses’ 
database in order to prevent biased examinations. 
 
Considering the 116 almost full responses to the survey, 103 persons (88.8%) currently working in 
the field of transport. More than three quarters of the participants have a qualification either in Civil 
Engineering or in Traffic and Transport Engineering and/or Planning, while nearly 13% of the 
respondents have a qualification which is not overtly relevant to the field of Transport. Bachelor 
(52.6%) was the most frequent degree among respondents followed by master degree (28.1%). In 
terms of the participant’s employer, 44.2 and 42.5 per cent of respondents specified their current or 
most recent employer as public sector and private company/partnership respectively. In addition, 
more than three quarters of respondents currently serve in active project positions, while 13.8% of 
participators were appointed in a senior position. Finally, the average work experience of the 
participators was 18 years with the range between 1 and 50 years. Participants with 5 years work 
experience or less are most prevalent in the respondents following by those with between 10 and 15 
years involvement.  
 
Overall, the survey does contain a wide range of participants with various experiences, 
qualifications, and attitudes. For this reason, the survey provides reliable outcomes inevitably in 
order to improve the perception about practical issues in terms of trip generation and trip chaining 
for use in TIA in Australia. 
 
• Trip Generation Data 
In response to the question associated with the respondents’ opinion about the existing shortage or 
lack of data related to trip generation estimation for use in TIAs in Australia, 93 persons (81.6%) 
replied yes and 12 persons (10.5%) answered no while 11 persons (7.9%) were unsure or skipped the 
question. The participants also stated the lack of updated data followed by the lack of funding and 
research on the trip generation topic as the major causes for this data deficiency (see Table 3). 
However, some of the other reasons such as lack of centralised national data collection repository, 
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lack of focus and funding by government/Transport agencies, and lack of a national standard are also 
notable. 
 
In respect to the appropriateness of a NTGD for preparing TIAs in Australia, 82% of respondents 
agree while 6.3% disagree. The most frequent notes in this question emphasise the necessity of 
NTGD presence as well as national standards related to developing trip generation rates (e.g. 
definitions and survey methodology), specifically with consideration to state and regional 
characteristics and differences. In addition, most of participants (75.9%) believed that a NTGD can 
assist in producing more accurate and more reliable results by providing transferable data as 
illustrated in Figure 1. The other options in descending order were standardising criteria (63%), 
reducing personal judgments (61.1%), and saving time and budget (48.1%). The other responses also 
suggested that a NTGD is able to reduce disagreements among parties, provide evidence based 
information, and produce consistent terminology, definitions and survey methodology.  
 
The respondents’ rating for the need of such an organisation has been shown in Table 4. It can be 
extracted from the table that more than half of the participants strongly agreed with establishing a 
responsible organisation for trip generation data (average rating = 6.89). Further, Tables 5 and 6 
represent participants’ opinion about possible limitations in the creation of a NTGD and the ways 
which these limitations could be mitigated respectively. From Table 5, the most significant 
restrictions to the creation of a NTGD can be summarised as local/regional differences, high cost of 
data collection and lack of funding, data quality, absence of cooperation and willingness to 
contribute, and lack of standards and expertise. Similarly, based on Table 6, the summarised 
suggested solutions for mitigating the above limitations are federal/state/local government funding 
and support, sufficient data collection, providing national standards, educating more professionals 
and investing in more research. 
 
Finally, the respondents’ average rating associated with their willingness for participation was 6.45 
while 5.76 was calculated as the average rating for their ability. These scores partially support the 
comments of those respondents who claim that there is a lack of cooperation and willingness for 
contribution in creation of a NTGD. 
 
• Trip Generation Rates/Methods 
In terms of the main sources for use in trip generation estimation in a TIA, 91 respondents stated the 
New South Wales RTA trip generation data as one of their resources for trip generation estimation 
(Figure 2). The second most frequent source was traffic consultants’ databases with 51 points. It is 
also noteworthy that traffic consultants and traffic surveyors generally conserve their trip generation 
data confidentially since these data are one of their income resources. This point by itself can help 
exacerbating the shortage of trip generation data in Australia. The other sources in descending order 
were the US ITE Trip Generation Manual (33 responses), traffic surveyors’ databases (32 responses), 
state road authorities’ databases (29 responses), city/regional council databases (25 responses), the 
New Zealand Trip Generation Database –TDB (8 responses) and the UK Trip Generation Database –
TRICS (7 responses). Household travel surveys, surveys of similar developments, personal knowledge 
and judgment, Micro Trans software, and Google sources were also mentioned as other sources for 
use in trip generation prediction.  
 
With respect to bias from other countries’ TGRs (Table 7 – a), 27 (25.2%) and 23 (21.5%) of the 
respondents rated 5 and 7 respectively to this question followed by rating 8 with 15 (14.0%) 
responses. The rating is 6 on average. Similarly, 29 respondents (27.1%) rated 7 in terms of bias from 
other Australian cities’ TGRs (Table 7 – b) while 21 participators (19.6%) rated 3 followed by 17 
respondents (15.9%) who rated 7 to this question. The responses to these two questions clearly 
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show that there is not an absolute consensus among transport and traffic professionals associated 
with TGRs’ transferability since the responses does not illustrate a uniform distribution. 
 
• Trip Chaining Effects 
Surprisingly, the number of respondents who skipped the questions associated with this part rose 
dramatically with the range between 18 and 32. This leads us to conclude that many traffic and 
transport professionals in Australia are not involved in TIA preparation. 
 
Table 8 shows the weighted average responses for each land use category in terms of assessment by 
TIA in ascending order. The most frequent land use category subject to assessment by TIA is 
residential developments, followed by retail, commercial, and offices respectively. In addition, the 
respondents’ average rating associated with the effects of trip chaining on trip generation 
estimation was 6.25 with the top three ratings 7, 5, and 8 with 21 (21.87%), 19 (19.79%), and 17 
(17.71%) responses respectively (see Table 9).  
 
The final ranking for these land uses based on weighted average of responses is shown in Table 9. A 
precise consideration to the sorted land uses in Table 10 reveals that discretionary activity (i.e. 
activities motivated by cultural and psychological needs (Meloni, Spissu et al. 2007)) such as serving 
passenger to child care centres and primary/secondary schools are more likely to affected by trip 
chaining in comparison with maintenance activities (i.e. activities associated with purchase and 
consumption of goods and services to satisfy household/personal biological needs (Meloni, Spissu et 
al. 2007)) like daily shopping. This finding is consistent with the Lee (2007) result which suggests that 
out-of-home discretionary activity is the most frequent activity in trip chains.  
 
Conclusion: 
The most important finding from this survey was that Australia is suffering from a shortage of data 
reflecting trip generation for use in TIA which is a consequence of various circumstances. The major 
reasons for such data shortage can be classified as reliance on outdated data and guidelines, lack of 
funding and research associated with trip generation, lack of national standards/guidelines, absence 
of a NTGD and a specific responsible organisation in terms of trip generation, and unwillingness for 
contribution to a NTGD due to legitimate commercial interest.  
 
In terms of trip generation sources, the New South Wales RTA Guide to Traffic Generation 
Developments (The New South Wales Roads and Traffic Authority 2002) is the main relevant source 
associated with trip generation for use in TIA in Australia. However, it has limited land use types and 
outdated information. While, this information has been collected by the New South Wales RTA, it 
has been used in TIA studies Australia wide.   To this end, the results of the survey suggest that 
Australia should move toward establishing a NTGD with a centralised responsible organisation for 
collecting and publishing trip generation data based on Federal and State Governments’ contribution 
for funding. 
 
In this respect, having national standards and guidelines associated with trip generation definitions, 
data collection methodology, and TIA preparation process based on updated research is essential. 
However, there is a lack of research not only in Australia but also around the world related to trip 
generation rates and equations for use in TIA studies. Developing national standards might also 
assist investment on NTGD by saving states’ funding for state guideline preparation. 
 
Findings from the survey also recognise the importance of the trip chaining effects on trip 
generation estimation. A precise consideration on the survey’s results shows that trip chaining 
effects should be recognised appropriately when estimating trip generation particularly for child 
care centres and schools as well as for retail and commercial land uses.  
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Finally, the study identified most prevalent land uses subject to trip chaining in terms of TIA. This is 
an important finding since previous studies have focused on traveller’s behaviour and individual’s 
activities rather than land use types. This result provides valuable information for further research 
on the interaction between trip generation and trip chaining for use in TIA for specific land uses. 
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Appendix A: Survey Questionnaire 
 
Trip Generation and Trip Chaining Usage in Transport Impact Assessments 
Part A: Participant Information 
1- What is your highest degree?  
  Associate Diploma 
  Advanced Diploma 
  Bachelor Degree 
  Master Degree 
  PHD 
 
2- What is your major field?  
 
 
3- What is the type of your current/more recent employer?  
  Private Company/Partnership 
  Public Sector 
  Academic/Research Institute 
  Self-employed  
 
4- What is your current/more recent position?  
 
 
5- Are you currently working in the field of transport? 
  Yes  
  No 
 
6- How long have you been working in the field of transport? 
 years 
   
Part B: Trip Generation Data 
7- In your opinion, is there any shortage or lack of data related to trip generation estimation for 
use in evaluation of new development proposals in terms of Transport Impact Assessments 
(TIAs) in Australia? 
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8- If the answer to the above question is yes, what is the main reason behind which such 
deficiency has eventuated? 
 
 
9- In your opinion, would a cooperative national trip generation database be appropriate for 
preparing TIAs in Australia?  
 
 
10- If the answer to the foregoing question is yes, in which way could it assist in producing more 
accurate and more reliable results? 
  By reducing personal judgements  
  By providing transferable data through Australia 
  By standardising criteria for preparing TIA 
  By saving time and budget in terms of TIA preparation 
  Other (please specify) 
 
 
11- Is it essential for Australia to have an organisation which is responsible for collecting and 
publishing trip generation data for different land uses? (Please rate it) 
 
 
 
Necessity for the presence of an 
Australian organisation which is 
responsible for collecting and 
publishing trip generation data 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
 
12- What do you see as possible limitations in the creation of a national trip generation 
database?  
 
 
13- How could these limitations be mitigated? 
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14- To what extent would you as a representative of your employer be willing to participate in 
an Australian national trip generation database? (Please rate it) 
 
 
Willing to participate in an 
Australian national trip 
generation database 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
 
15- To what extent would you as a representative of your employer be able to participate in an 
Australian national trip generation database? (Please rate it) 
 
 
Ability to participate in an 
Australian national trip 
generation database 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
 
Part C: Trip Generation Rates/Models 
16- What are the main sources you use for estimating trip generation for use in TIA? (please tick 
any) 
  The Road and Traffic Authority of New South Wales (RTA 2002) 
  The USA Institute of Transport Engineers (ITE 2008) 
  The New Zealand Trip Generation Database (TDB) 
  The UK trip generation database (TRICS) 
  State Road Authority Databases 
  City/Regional Council Databases 
  Databases and/or reports from traffic and transport consultants  
  Databases and/or reports from traffic and transport surveyors 
  Other (please specify) 
 
 
17- To what extent do you believe adoption of trip generation rates/models from other 
countries biases the result of a TIA in Australia? (Please rate it) 
 
 
Biases from adoption of trip 
generation rates/models from 
other countries 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
 
18- To what extent do you believe adoption of trip generation rates/models from other 
Australian cities biases the result of a TIA? (Please rate it) 
 
 
Biases from adoption of trip 
generation rates/models from 
other Australian cities 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
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Part D: Trip Chaining Effects 
19- What are the main land use categories subject to your assessment by TIA? (Please rank 
them) 
  Residential 
  Casual Accommodation/Hotel 
  Educational 
  Office 
  Commercial 
  Retail 
  Recreation and Tourist Facilities 
  Road Transport Facilities 
  Light Industrial 
  Medium/Heavy Industrial 
  Health and Community Services 
  Public car park 
 
 
20- To what extent do you believe trip chaining affects trip generation estimation for use in TIA? 
(Please rate it) 
 
 
Trip chaining affects on trip 
generation estimation 
Least 1 2 3 4 5 6 7 8 9 Most 10 
O O O O O O O O O O 
 
21- What do you believe to be the most prevalent land uses subject to trip chaining in terms of 
TIA? (Please rank them) 
  Pharmacy/Chemist  
  Medical Centres 
  Child Care Centre/Kindergarten 
  Primary School 
  Secondary School 
  Take-away Food Store (with or 
without drive-through window) 
  Restaurant 
  Traditional Market 
  Shopping Centre 
  Supermarket 
  Newsagency/Stationery Store 
  Other (please specify) 
  Free-Standing Discount Store 
  Bulky Goods Retail 
  Home Improvement Superstore 
  Warehouse 
  Furniture Store 
  Electronic Superstore 
  Car Parts Store 
  Motor Vehicle Showroom 
  Service/Petrol Station  
  Video Library 
  Convenience/Corner Store 
  ATM/Bank 
  Post Office 
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Tables: 
 
 
 Database Features TDB (New Zealand) TRICS (UK) ITE (USA) RTA (Australia) 
 Database Style  Spreadsheet Format  Yes  No  No  No 
 Own Software  No  Yes  Yes  No 
 Online Version   No  Yes  No  No 
 Hardcopy  No  No  Yes  Yes 
 Site-By-Site Level  Yes  Yes  No  No 
 Database Parameters  Frequently Used 
Parameters 
 GFA, site area, 
employees, residential 
units, people or 
occupants, car parks 
 GFA, parking spaces, 
site area 
 GFA, GLFA, no. of seats, 
 employees, dwelling 
 units 
GFA, dwelling units, 
 GLFA 
Note: GFA = gross floor area; GLFA = gross leasable floor area. 
 
 
Table 1 –Trip Generation Sources Feature Summary (adopted from Douglass and Abley 2011)
14 
 
 
Question Type 
 What is your highest degree? Multiple choice 
 What is your major field? Short answer 
 What is the type of your current/more recent employer? Multiple choice 
 What is your current/more recent position? Short answer 
 Are you currently working in the field of transport? Yes/No answer 
 How long have you been working in the field of transport? Short answer 
 
Table 2 – Survey Questions Associated with the Participant Information Section 
 
 
 
 
Comments Number of Responses 
 Reliance on outdated data - lack of updated data 19 
 Lack of post development research and investigation  14 
 Data shortage for some land use activities 7 
 No centralised (national) data collection repository and monitoring strategy 7 
 Lack of current surveys with agreed outcomes 7 
 High cost for obtaining updated relevant data  6 
 Individually data collection, and exclusively usage  6 
 Lack of government/Transport agencies funding  4 
 No information sharing amongst the industry 4 
 Lack of a national standard supported by legislation 2 
 
Table 3 – Main Reasons behind Trip Generation Data Deficiency 
 
 
 
 
Rating Number of Responses  Response Percent 
10 19 17.4% 
9 9 8.3% 
8 24 22.0% 
7 21 19.3% 
6 9 8.3% 
5 9 8.3% 
4 3 2.8% 
3 6 5.5% 
2 3 2.8% 
1 6 5.5% 
 
Table 4 – The necessity of A Responsible Australian Organisation  
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Comments Number of Responses 
 Local/regional differences across states and cities  30 
 High cost associated with data collection, database establishment, and 
keeping up to date - lack of states funding  21 
 Limited sources for data collection + reliability of collected data 15 
 Lack of cooperation and willingness to contribute 14 
 Lack of standardised definitions and collection methodology  6 
 Organising and keeping data updated 5 
 Client confidentiality/copyright on existing data 4 
 Lack of expertise (traffic engineering skills) in Local Governments 2 
 Lack of credibility and policies 2 
 The differing state processes 2 
 
Table 5 – Possible Limitations for NTGD Establishment  
 
 
 
Comments Number of Responses 
 Sufficient data collection to minimise unreliable data 11 
 State/federal government and/or transport agencies funding  9 
 Moving towards a national standard or process for preparation of TIAs 
supported by legislation 9 
 LGAs and state governments support to provide necessary data  9 
 Segment data by national/state/region 7 
 Extensive research associated with trip generation 6 
 Encourage regional data agencies/consultants to share their data 6 
 Central coordinator (such as ARRB/Austroads) to administer the NTGD 5 
 Providing expertise 2 
 Clearly articulating benefit of such a database availability 2 
 Charging developers on all TIA applications to cover costs 2 
 
Table 6 – Suggested Solutions for NTGD Establishment  
 
 
 
 
 
 
 
 
 
 
 
 
16 
 
Rate Number of Responses 
Response 
Percent 
1 4 3.7% 
2 4 3.7% 
3 21 19.6% 
4 6 5.6% 
5 29 27.1% 
6 10 9.3% 
7 17 15.9% 
8 11 10.3% 
9 3 2.8% 
10 2 1.9% 
 
                   a – TGRs from other countries                      b – TGRs from other Australian cities 
 
Table 7 – Biases in TIA results 
 
 
 
 
 
 
 
 
Final Ranking Land Use Category Weighted Average of Responses 
1 Residential 2.87 
2 Retail 3.22 
3 Commercial 3.30 
4 Office 4.11 
5 Light Industrial 5.59 
6 Medium/Heavy Industrial 6.11 
7 Educational 6.70 
8 Health and Community Services 7.11 
9 Casual Accommodation/Hotel 7.59 
10 Recreation and Tourist Facilities 7.94 
11 Road Transport Facilities 8.33 
 
 
Table 8 – Land Use Categories Subject to Assessment by TIA 
 
 
 
 
 
 
 
 
Rate Number of Responses 
Response 
Percent 
 1 6 5.6% 
2 4 3.7% 
3 6 5.6% 
4 4 3.7% 
5 27 25.2% 
6 7 6.5% 
7 23 21.5% 
8 15 14.0% 
9 10 9.3% 
10 5 4.7% 
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Rate Number of Responses Response Percent 
1 3 3.13% 
2 1 1.04% 
3 6 6.25% 
4 7 7.29% 
5 19 19.79% 
6 10 10.42% 
7 21 21.87% 
8 17 17.71% 
9 9 9.37% 
10 3 3.13% 
 
Figure 9 – Trip chaining effects on trip generation estimation 
 
 
 
 
 
 
 
 
 
Final Ranking Land Use Type Weighted Average of Responses 
1 Child Care Centre/Kindergarten 4.22 
2 Primary School 4.48 
3 Supermarket 4.81 
4 Service/Petrol Station 5.38 
5 Secondary School 6.44 
6 Take-away Food Store  6.47 
7 Shopping Centre 6.51 
8 ATM/Bank 6.95 
9 Convenience/Corner Store 7.38 
10 Pharmacy/Chemist 8.73 
11 Post Office 9.04 
12 News agency/Stationery Store 9.19 
13 Medical Centres 9.79 
14 Video Library 11.40 
15 Free-Standing Discount Store 12.03 
16 Home Improvement Superstore 12.39 
17 Restaurant 12.51 
18 Traditional Market 12.65 
19 Bulky Goods Retail 12.90 
20 Electronic Superstore 14.89 
21 Furniture Store 15.84 
22 Warehouse 16.59 
23 Car Parts Store 17.11 
24 Motor Vehicle Showroom 17.78 
 
Table 10 – Land Use Types subject to Trip Chaining in terms of TIA 
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Figures: 
 
 
 
Figure 1 – The Way which NTGD Produce Accurate and Reliable Results 
 
 
 
 
Figure 2 – Main sources for trip generation estimation 
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